Heart failure is a complex disease process, the manifestation of various cardiac and noncardiac abnormalities. General treatment approaches for heart failure have remained the same over the past decades despite the advent of novel therapies and monitoring modalities. In the same vein, the readmission rates for heart failure patients remain high and portend a poor prognosis for morbidity and mortality. In this context, development and implementation of improved algorithms for assessing and treating HF patients during hospitalization remains an unmet need. We propose an expanded algorithm for both monitoring and treating patients admitted for acute decompensated heart failure with the goal to improve post-discharge outcomes and decrease rates of rehospitalizations.
Introduction
Heart failure is not a single disease, but a heterogeneous clinical syndrome that is the manifestation of various cardiac and noncardiac abnormalities. It is commonly seen in individuals 65 years and older and is associated with high rates of morbidity and mortality [1] . Patients hospitalized for heart failure with reduced ejection fraction (HFrEF) have a mortality and readmission rate as high as 15 and 30%, respectively, at 60-90 days post-discharge which has remained unchanged in the past decade despite the advent of novel therapies and monitoring modalities [2] . Hospitalization and rehospitalizations are strong predictors of negative outcomes such as mortality in heart failure (HF) patients [3] . In this context, development and implementation of improved algorithms for assessing and treating HF patients during hospitalization remains an unmet need.
In this article, we propose and provide rationale for the use of the following systematic approach during the three phases of hospitalization (initial assessment, inpatient, and post-discharge): (1) adopt a regimented framework for assessing and treating acute decompensated HF, (2) treat beyond clinical congestion, (3) augment use of underused therapies known to improve outcomes, (4) identify and treat noncardiac comorbidities, and (5) emphasize importance of post-discharge follow-up visits. The aim is to utilize tools and strategies for purposes of improving post-discharge clinical outcomes and decreasing rates of rehospitalization.
Adopt a regimented approach to assessing and treating acute decompensated heart failure The approach to managing acute decompensated HF (ADHF) patients admitted to the hospital has not changed significantly in the past few decades [4] [5] [6] . The current treatment algorithm for ADHF focuses on targeting signs and symptoms of congestion with diuretics and vasodilators. However, there are many more factors to consider during the three different phases of admission.
During the initial phase in the emergency department, it is reasonable to use a more focused six-axis assessment model previously described by Gheorghiade et al. by determining de novo vs. chronic HF, clinical severity, precipitants, heart rate and rhythm, blood pressure, and comorbidities [7] . This can guide the triage and initiation of necessary immediate therapies that can be performed in the emergency department before admission.
Once patients are admitted, we propose a transition to a more thorough evaluation using a newly proposed eight-axis model depicted in Fig. 1 . This transition is demonstrated in Fig. 2 . In the inpatient setting, in addition to treating congestion, there are eight important cardiac and noncardiac entities that have been shown to contribute to the development and exacerbation of HFrEF specifically. These include coronary artery disease, hypertension, myocardial disease, pericardial disease, electrical abnormalities, valvular disease, medical noncompliance, and comorbidities including renal disease, iron deficiency, lung disease, and diabetes. These conditions become equally important in the management of heart failure with preserved ejection fraction (HFpEF) exacerbations as the cardiac pathophysiology is still poorly understood. Focus on comorbidity management in addition to decongestion is suggested in this cohort as a temporizing measure. As indicated in Fig. 1 , determination of ejection fraction is crucial early during the second phase of hospitalization in order to guide assessment and therapies, with the three widely accepted categories being (1) HFrEF if ≤ 40%, (2) mid-range EF if between 41 and 49%, and (3) HFpEF if ≥ 50% [8] .
A comprehensive cardiovascular assessment can be achieved by further imaging modalities that are more readily available in the second phase of hospitalization. These include echocardiography to determine systolic and diastolic function as well as valvular disease, cardiac MRI to evaluate for pericardial disease (for those without an implantable cardioverter defibrillator or permanent pacemaker), nuclear single-photon Fig. 1 Eight-axis algorithm for managing ADHF. HFpEF, heart failure with preserved ejection fraction; HFrEF, heart failure with reduced ejection fraction; EF, ejection fraction; HTN, hypertension; CAD, coronary artery disease; CKD, chronic kidney disease; DM2, diabetes mellitus type 2; US, ultrasound; echo, echocardiogram; LHC, left heart catheterization; Dob Echo, dobutamine echocardiography; BIVA, bioelectrical impedance vector analysis; SPECT, single-protein emission computed tomography; ECG, electrocardiogram; EP, electrophysiology; BMP, basic metabolic panel; PFT, pulmonary function test; ACEI, ACE inhibitor; ARB, angiotensin receptor blocker; ARNI, angiotensin receptor-neprilysin inhibitor; MRA, mineralocorticoid receptor antagonist; ICD, implantable cardioverter defibrillator; FCM, ferrous carboxymaltose; BP, blood pressure; NPPV, noninvasive positive pressure ventilation; DAPT, dual anti-platelet therapy; PCI, percutaneous intervention; GDMT, guideline-directed medical therapy; Afib, atrial fibrillation; CRT, cardiac resynchronization therapy. Borderline EF (asterisk) is also known as HFmrEF, heart failure with moderately reduced ejection fraction. emission computed tomography (SPECT) to assess for viable myocardium, and dobutamine stress echocardiography to determine contractile reserve. This information can provide important information for therapies to initiate before discharge. In patients with HFrEF and dysfunctional but viable myocardium, a robust body of evidence supports the potential to improve systolic function with the optimization for guidelinedirected medical therapy. For example, the CHRISTMAS (Carvedilol Hibernation Reversible Ischaemia Trial, Marker of Success) study demonstrated that patients with HFrEF and viable myocardium determined by SPECT had an increase in EF when treated with carvedilol [9] . There is also a relationship between the level of myocardial viability and the percent of improvement in EF with carvedilol [10, 11] . Lastly, the inpatient setting allows for easier communication between consulting services to optimize comorbidities.
Each HF patient has varying degrees of the aforementioned conditions contributing to their specific disease process. Occam's Razor-the idea that a singular entity as causal is preferred over multiple contributors-is generally not the appropriate approach in HF patients. Evaluation of all possible components is necessary to develop individualistic treatment plans with multiple therapeutic targets which may confer potential for reversibility of cardiac dysfunction.
Treat beyond clinical congestion
Clinical congestion in HF encompasses the long-recognized signs and symptoms of HF, namely, dyspnea, orthopnea, rales, and peripheral edema. However, much less appreciated is the situation of hemodynamic congestion, defined as elevated left ventricular diastolic pressure despite minimal to absent clinical evidence of HF. The development of clinical and hemodynamic congestion falls on a spectrum of disease severity; as hemodynamic congestion continues to progress, symptoms of clinical congestion start to present themselves up to weeks later [12, 13] (Fig. 3) . A number of patients lay somewhere on this continuum complaining of dyspnea but not presenting with systemic signs. In one study of 50 patients, the aforementioned signs were absent in 42% of congested patients with proven elevated pulmonary capillary wedge pressure (PCWP) [14] . Many patients may be discharged with improved symptoms but with persistently high left ventricular filling pressures as demonstrated with elevated N-terminal pro-brain-type natriuretic peptide (NT-proBNP), provoked orthopnea, and poor exercise capacity [15] . Outlined below are additional tools and techniques to increase the sensitivity of evaluation for persistent congestion.
Dyspnea and orthopnea measurement scales Dyspnea and orthopnea are common presenting symptoms that act as subjective marker for congestion in a patient with ADHF. The current standard assessment of dyspnea is a poor surrogate outcome. In hospital, physician-assessed and patientreported dyspnea was not independently associated with post-discharge quality of life, survival, or readmissions [16] . Although dyspnea relief remains a goal of therapy for hospitalized patients with heart failure with reduced ejection fraction, this measure may not be a reliable surrogate for longterm patient-centered clinical outcomes with the current assessment approach.
The Likert scale and the visual analogue score (VAS) are tools that minimize subjectivity while assessing the level of orthopnea or dyspnea. Using both scales in conjunction results in an increased strength in sensitivity of evaluation by measuring multiple specific aspects of dyspnea [17] . For example, the provocative dyspnea severity score combines both dyspnea and orthopnea assessments into a single scale [18] .
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IV therapies
Initiation/ uptitration GDMT These objective tools represent a patient-centered metric to compare congestion from admission to discharge to ensure symptomatic improvement.
Orthostatic vital signs In individuals with normal cardiac function and intravascular volume levels, the typical reflex response to positional changes from sitting to standing includes mild reduction in blood pressure and increase in heart rate [19] . However, in decompensated patients with intravascular congestion, these positional changes can have paradoxical effects. Based on the Frank-Starling curve, sarcomeres in congested HF patients are initially overstretched but shrink within ideal range with decreased venous return and resultant decreased preload, causing an improved contractility [20] . Therefore, orthostasis may result in increased cardiac output and improved blood pressures which could indicate intravascular congestion requiring further diuresis. This tool has limitations in utility among patients with hypertrophic cardiomyopathy, aortic stenosis, or atrial fibrillation.
The Valsalva maneuver In an individual with normal intravascular volume levels, there is a multi-phase response to sustained Valsalva maneuver. Immediately after initiating Valsalva, the increased intrathoracic pressure causes a brief spike in blood pressure followed by decreased venous return and increased systemic vascular resistance causing a drop in blood pressure below baseline. After the strain is released, the reduced intrathoracic pressure causes a further drop in blood pressure followed by increased venous return and decreased vascular resistance (and, therefore, decreased afterload) which allows for a rebound blood pressure elevation [21] . Conversely, in patients with congestion, the release of strain results in a persistently elevated blood pressure due to increased LV diastolic pressure and persistently elevated central pressures [22] . This maneuver has proven to have high correlation with invasively measured ventricular filling pressures demonstrating its utility in monitoring intravascular volume status [23] . The 6-min walk test (6MWT) is a simple tool to elicit symptoms of congestion that may not be present at rest. The ESCAPE (Evaluation Study of Congestive Heart Failure and Pulmonary Artery Catheterization Effectiveness) trial found that the 6MWT was one of the most reliable predictors of mortality after hospitalization for worsened HF, alongside PCWP measurements [24] . The 6MWT can be used both in The spectrum of hemodynamic and clinical congestion requires a thoughtful therapeutic timeline. Hemodynamic congestion typically is initiated in the outpatient setting and progresses to clinical congestion possibly requiring admission for management. IV therapies and a thorough multi-modality assessment should be performed as outlined above. Realize that hemodynamic congestion with persistent elevation of LVEDP may be present despite improvement of symptoms. Using the highlighted techniques and tools can further improve hemodynamic congestion before discharge. Post-discharge reassessment is crucial to achieve true euvolemia and prevent re-congestion. Initiation of advanced therapies must be considered on a case by case basis. IV, intravenous; NPs, natriuretic peptides; SBP, systolic blood pressure; HR, heart rte; CRT, cardiac resynchronization therapy; ICD, invasive cardiac defibrillator; CABG, coronary artery bypass graft; PCI, percutaneous coronary intervention; LVAD, left ventricular assist device; HTX, heart transplant the inpatient setting prior to discharge and for continued monitoring during the third phase of outpatient follow up.
Natriuretic peptide measurement Comparing the serum level of NT-proBNP on admission and prior to discharge can ensure the correct therapeutic trajectory [25] . NT-proBNP is cleaved from BNP, has more stability in vivo, and has been shown to have higher sensitivity and specificity compared to circulating BNP levels [26] . Patients with persistently elevated NTproBNP prior to discharge have been found to have significantly higher risk for rehospitalization or death [27] . The utility of monitoring serial NT-proBNP levels in the inpatient setting is challenged by a delay in serum level changes compared to intravascular congestion progression. However, it has been shown that a reduction in NT-proBNP levels by at least 30% from admission is associated with an improvement in post-discharge outcomes [28] . Noninvasive hemodynamic monitoring can be used throughout the three phases of hospitalization for HF. In the emergency department, utilization of ultrasound technology is becoming more convenient with the advent of hand-held devices. Evaluation of inferior vena cava (IVC) compressibility or distension can easily be performed to distinguish between systemic congestion and fluid redistribution [29] . Goonewardena et al. determined that bedside ultrasound of IVC, even with a hand-held device, identified patients with ADHF who would go on to be readmitted for HF exacerbations based on plethoric IVCs with lower collapsibility indexes [30] .
Newer imaging modalities, such as bioelectrical impedance vector analysis (BIVA), are being tested as options for intravascular assessment. The use of transthoracic bioelectrical impedance analysis as a marker of fluid accumulation is still gaining traction in the clinical world but it has demonstrated reliability in measuring cardiac output and index when compared to invasive methods [31] .
Augment use of underused therapies known to decrease rehospitalizations
Current guideline-directed medical therapy (GDMT) has been well outlined by institutions including the American College of Cardiology (ACC), American Heart Association (AHA), and European Society of Cardiology (ESC) [32] . Despite the well-established body of evidence supporting these guidelines for HFrEF, there remain significant gaps in provision of recommended therapies to patients who qualify for them. This Brisk-treatment paradox^and Bclinical inertia^may stem from focus on the potential short-term destabilization of clinical status, rather than consideration of the potential long-term benefits of therapy. For example, robust evidence suggests that worsening renal function in the setting of augmented decongestive therapy or initiation of renin-angiotensin-aldosterone system (RAAS) blockade does not negatively impact prognosis, but rather represents a net benefit to the patient [33] [34] [35] [36] . Nonetheless, these patients frequently have their ACE inhibitors and angiotensin receptor blockers (ARBs) stopped without reinitiation prior to discharge. Similarly, in African American patients with stable hemodynamics, less than 25% are discharged on hydralazine and isosorbide dinitrate despite data proving morbidity and mortality benefits in this cohort [37] . Below (and summarized in Table 1 ) are examples of therapies in HFrEF patients that need to be highlighted for initiation either prior to discharge or during outpatient follow-up in order to further minimize the risk-treatment paradox and promote cardiac dysfunction reversibility.
Digoxin has proven hemodynamic benefits and has been associated with decreased readmission rates. As such, it is endorsed by guidelines to use in appropriate patients with persistent symptoms and rehospitalizations for HFrEF. However, in the last decade, there has been a decrease in prescription rate to only 20-40% from 80% at the peak of its clinical utility [38] . Data suggesting increased mortality with digoxin are uniformly observational and subject to confounding. The DIG trial demonstrated that digoxin, when added to diuretics and ACEi in patients with chronic HFrEF in sinus rhythm, decreased hospitalizations without affecting mortality [39] . This neutral effect on mortality in a large randomized trial is notable amid persistent concerns over the safety of digoxin in routine clinical practice. Moreover, the neutral mortality effect of digoxin in the DIG trial was seen despite the trial protocol calling for aggressive dosing of the agent to achieve serum digoxin concentrations above current guidelines [32] . Evidence suggests that dosing in line with ACC/ AHA guidelines further improves the risk-benefit ratio of digoxin therapy.
Mineralocorticoid receptor antagonists Less than 33% of eligible patients admitted for HF are started on mineralocorticoid receptor antagonists (MRAs) before discharge [40] despite data showing that MRAs significantly reduce early hospitalization rate [41] . In addition to blocking aldosterone's effect on the RAAS, MRAs have been able to prevent aldosterone's promotion of cardiomyocyte fibrosis, oxidative injury, and cardiac remodeling [42] . At higher doses, MRAs can also provide natriuretic benefits and has been used in cirrhotic patients for this effect for years [43] . Importantly, spironolactone is one of the only medications to have a possible role in minimizing the readmission risk in HFpEF patients in the TOPCAT (Treatment of Preserved Cardiac Function Heart Failure with an Aldosterone Antagonist) trial [44] .
Torsemide The three most commonly used loop diuretic formularies are furosemide, bumetanide, and torsemide. Furosemide historically has been the most frequently used diuretic initially due to cost and early marketing (furosemide being available in the 1960s and torsemide in 1990s) [45] . Although definitive clinical outcome data are lacking, compelling data support torsemide as having distinct advantages over other available loop diuretics [46, 47] . Torsemide has a significantly better bioavailability independent of the presence of gut edema or renal dysfunction [48, 49] . Compared to furosemide's variable bioavailability from 10 to 90% depending on disease state, torsemide's bioavailability is reliably > 80% independent of medical status [50] . An added benefit of torsemide is its longer duration of action (12-18 h) compared to furosemide and bumetanide (6 to 8 h) and its decreased tendency for hypokalemia. The TRANSFORM-HF (Torsemide Comparison with Furosemide for Management of HF) trial is a large-scale randomized controlled trial currently enrolling approximately 6000 patients hospitalized for HF and will compare the effects of torsemide and furosemide on longterm clinical outcomes (NCT03296813).
Thiazide diuretics Patients who require chronic diuretic use can frequently develop loop diuretic tolerance due to distal nephron segment hypertrophy and enhanced sodium reabsorption proximal to the diuretic's site of action [51] . Thiazide diuretics can play an important part in potentiating the sodium excretion effects of loop diuretics in these patients [32] . By targeting the distal tubules, thiazides provide a synergistic effect when combined with standard loop diuretics and prevent reabsorption of sodium and water in the ascending loop of Henle and distal convoluted tubules [52] . A current ongoing CLOROTIC (Combination of Loop with Thiazide-type Diuretics in Patients with Decompensated Heart Failure) trial aims to determine utility of combined loop and thiazide diuretic compared to loop diuretic use alone (NCT01647932).
Ivabradine is a chronotropic agent that decreased heart rate and, therefore, cardiac work. It has shown to be beneficial in a specific cohort of chronic HF patients with EF < 35% and heart rate > 70 BPM where it decreased the rate of HF hospitalizations and death from HF 32 . Initiation in the post-discharge phase should be considered among HFrEF patients already receiving optimal doses of standard GDMT [53] . However, in the stable HF patient admitted for acute decompensation, consideration should be made to initiate prior to discharge. The PRIME-HF (Predischarge Initiation of Ivabradine in the Management of Heart Failure) trial is a randomized prospective study that aims to monitor the rate of continued treatment of ivabradine if started in the predischarge period rather than in clinic (NCT02827500). This information can help guide recommendations for timeline of initiation of therapy.
Angiotensin receptor and neprilysin inhibitors (ARNI) have been shown to improve vasodilation and natriuresis by inhibiting endothelin, vasopressin, sympathetic activity, and the RAAS [54] . The PARADIGM-HF (Prospective Comparison of ARNI with ACEI to Determine Impact on Global Mortality and Morbidity in Heart Failure) trial demonstrated better outcomes in HFrEF with treatment with ARNI compared to ACEI [55, 56] . Post hoc analysis of the PARADIGM-HF suggests that these benefits extend to improving clinical outcomes following hospitalization for HF and initiation should be considered during outpatient clinic visits [57] . The ongoing PIONEER-HF (comparison of sacubitril/valsartan versus enalapril on effect on NT-proBNP in patients stabilized from an acute heart failure episode) trial is a large, randomized, double-blind prospective study that aims to assess the effect on congestion by monitoring NTproBNP levels in the post-discharge setting (NCT02554890). 
PIONEER-HF (current) Ultrafiltration
In ADHF with congestion refractory to medical therapy (level of evidence: C)
RAPID-CHF (2005) CARRESS-HF (2012)
HFrEF heart failure with reduced ejection fraction, GDMT guideline-directed medical therapy, NYHA New York Heart Association, HFpEF heart failure with preserved ejection fraction, HF heart failure, HR heart rate, BPM beats per minute, ARNI angiotensin receptor-neprilysin inhibitors, ACEI ACE inhibitor, ADHF acute decompensated heart failure Ultrafiltration The interdependence of cardiac and renal function is well recognized, with dysfunction of one organ commonly affecting the other. Balancing cardiac decongestion and renal function is a common struggle that physicians face when treating acute decompensated HF patients [58] . Ultrafiltration offers an option to further decongest HF patients with renal dysfunction. However, the current data on risk-benefit analysis is inconclusive. The Cardiorenal Rescue Study in Acute Decompensated Heart Failure (CARRESS-HF) trial tested the effects of ultrafiltration for continued fluid removal in the presence of worsening renal failure but demonstrated an increased association with more adverse events, worsening renal function, and no significant difference in clinical outcomes [59] . Alternatively, the AVOID-HF (Aquapheresis Versus Intravenous Diuretics and Hospitalizations for Heart Failure) trial did not see a difference in adverse events between ultrafiltration and loop diuretic treatment groups [60] . Importantly, there was a longer duration between initial and subsequent HF events within 90 days in the ultrafiltration group compared to diuretic therapy. This study was terminated early for funding reasons but provides incentive to further evaluate its validity as part of an empiric strategy for congestion refractory to aggressive pharmacologic therapy [61] [62] [63] .
Identify and treat noncardiac comorbidities
Heart failure exacerbations commonly result from the interplay between the underlying cardiac substrate and amplifying mechanisms such as diabetes mellitus, renal failure, and COPD. In patients with HF, a significant number experience rehospitalizations or death secondary to comorbidities rather than heart disease itself. The prognostic significance of noncardiac comorbidities is equally important in HF patients with preserved, mid-range, and reduced ejection fraction [64] . In HFpEF, with potential exception of spironolactone, randomized controlled trials of various therapies have thus far failed to demonstrate improved outcomes. Therefore, there is an increased interest in targeting and optimizing comorbidities as a temporizing measure pending further research for proven therapies. The prevalence and prognostic implications of comorbidities in HFrEF and HFpEF have been previously discussed, but a few specific comorbidities deserve notable mention. Comorbid diabetes mellitus and heart disease have been shown to have significantly poor overall outcomes. Concurrent diabetes can be seen in up to 44% of HFrEF patients [65] and 32-45% of HFpEF patients [66] . Among patients with diabetes, the most common clinical complication is due to cardiovascular disease, especially HF [67] . However, cumulative data from prior studies suggests that hyperglycemia per se is not a therapeutic target in HF, with multiple glucose-lowering therapies conferring heightened risk for HF events despite added glucose control [68, 69] . In the recent EMPA-REG OUTCOME (Empagliflozin, Cardiovascular Outcomes, and Mortality in Type 2 Diabetes) study, empagliflozin, a sodium-glucose cotransporter-2 (SGLT2) inhibitor, demonstrated a positive effect on cardiovascular risk [70] . Specifically, there was a reduction in mortality secondary to cardiovascular etiology as well as a decreased risk of hospitalization for HF compared to placebo (hazards ratio 0.65) [71] . Similar findings were seen with canagliflozin, another SGLT2 inhibitor, in the CANVAS (Canagliflozin Cardiovascular Assessment Study) trial [72] . The mechanism of improved cardiac outcomes is not thought to be due to glycemic control, but the exact pathophysiology is still unknown.
Iron deficiency is a common comorbidity in chronic HF that has been shown to be an indicator of more advanced disease [73] as well as reduced functional capacity and quality of life [74] . Iron deficiency itself has been seen in 33% of CHF patients with or without anemia and is associated with a reduced event-free survival at 36 months [75] . The deficiency of iron specifically is related to poor outcomes independent of anemia or bone marrow hypoproduction. The RED-HF (Reduction of Events with Darbepoetin Alfa in Heart Failure) trial demonstrated no benefit with treatment with darbepoetin injections in patients with iron-deficiency anemia [76] . The IRONOUT-HF (Iron Repletion Effects on Oxygen Uptake in Heart Failure) trial did not demonstrate benefit in routine oral iron supplementations in HFrEF patients with iron deficiency based on exercise tolerance (6MWT) and peak oxygen uptake [77] . However, studies have shown improved outcomes with intravenous (IV) iron supplementation. The FAIR-HF (Ferinject Assessment in Patients with Iron Deficiency and Chronic Heart Failure) study demonstrated improvement in patient-reported quality of life and exercise capacity with intravenous ferric carboxymaltose (FCM) in iron-deficient patients with and without anemia [78] . The trial also found a significantly lower rate of death due to worsening HF in the FCM arm. Likewise, the CONFIRM-HF (Ferric Carboxymaltose Evaluation on Performance in Patients with Iron Deficiency in Combination with Chronic Heart Failure) trial demonstrated similar results with an improvement in functional capacity measured with 6MWT [79] . In the EFFECT-HF (Effect of Ferric Carboxymaltose on Exercise Capacity in Patients with Heart Failure and Iron Deficiency) trial, the treatment with IV FCM also improved peak oxygen consumption, an objective marker of exercise tolerance [80] .
Emphasize post-discharge follow-up visits
There is a period about 2-3 months after discharge known as the vulnerable phase when morbidity and mortality significantly increase compared to any other point in the timeline from admission [81] . This is usually due to short-term worsening of hemodynamics in the setting of suboptimal therapy, medication and diet noncompliance, and other factors. It is becoming increasingly apparent that we must have patients followed up closely in outpatient cardiology clinics early during this period to prevent worsening congestion, renal function, and neurohormonal maladaptations [82] .
In order to determine who is at highest risk of poor outcomes during this vulnerable phase, patients can be riskstratified based on certain prognostic indicators. Hypotension (low systolic blood pressure), ventricular dyssynchrony, anemia, persistently elevated BNP, and hyponatremia have all been found to carry a negative prognosis in patients with AHF [83] . An additional risk-stratifying tool in the peridischarge period is the Kansas City Cardiomyopathy Questionnaire (KCCQ), a self-reported quality of life report for functional status evaluation. Green et al. determined that patients with stable chronic HF or low New York Heart Association (NYHA) staging consistently had higher KCCQ scores and patients with decompensated HF or higher NYHA staging had lower scores [84] . Notably, a higher KCCQ score prior to discharge was associated with a higher 30-day HF readmission rate [85] . The symptoms evaluated by KCCQ tend to be the chief complaints upon re-presentation to the hospital among HF patients. Therefore, KCCQ, as well as the aforementioned clinical signs, has significant utility in a risk prediction model to minimize rehospitalizations when signs of congestion are not present.
Although evidence supporting the exact goals and duties of the early post-discharge visit are lacking, the ACC and AHA mention the goal for immediate post-discharge office centering on reassessment of volume status and renal function, and ensuring current medications are in line with guidelinedirected medical therapy (GDMT). For prognostic purposes, repeat biomarker testing can be considered [86] . Additionally, recent research has demonstrated a prognostic rationale for monitoring troponin I levels with an elevated serum level at 1 month predicting increased clinical events at 12 months [87] . Further follow-up must focus on optimizing GDMT, assessing new targets for intervention, and managing comorbid conditions in order to prevent further precipitants and exacerbations [88] . Reflection on other factors such as optimizing macronutrient and micronutrient status must also be considered. Patient coaching is equally crucial to ensure continued follow-up and adherence to medications and diet.
Cardiac rehabilitation is a three-axis program that focuses on improving cardiovascular health, preventing deterioration, and minimizing rehospitalization by counseling patients about healthy lifestyle management, exercise training, and stress reduction. In the HF-ACTION (heart failure: a controlled trial investigating outcomes of exercise training) study, cardiac rehabilitation was found to improve health-related quality of life (self-reported using KCCQ and EQ-5D questionnaires) [89] . However, data indicates that only 10% of eligible patients receive a referral at time of hospital discharge [90] . With the advent of novel access to counseling and cardiac rehab through the internet and mobile phones [91] , the barriers to incorporating these non-medical therapeutic measures in daily life are minimized.
Ambulatory invasive hemodynamic monitoring is a novel intervention for continuous assessment in the outpatient setting. The CardioMEMS is an implantable device that measures PCWP to provide early warning of congestion prior to progression requiring inpatient management. Abraham et al. studied its use in NYHA class III HF patients and observed a 30% relative risk reduction at 6 months post-implantation [92] . Although it carries inherent risks during implantation in addition to increased cost compared to standard of care, this device may prove useful for selected patients.
Lastly, patients with severe stage D or NYHA class III-IV HF must be evaluated for invasive devices such as invasive cardiac defibrillators and ventricular assist devices when clinically indicated whether in the inpatient or outpatient setting. Both the ESC and ACC/AHA guidelines elucidate when these invasive devices are indicated, and early identification of candidates is crucial for preventing continued deterioration of cardiac function [8, 32] .
Conclusion
The pathophysiology behind heart failure development and exacerbation is multifaceted and, as such, should be assessed more thoroughly. We present an algorithm utilizing a multimodality assessment of precipitating and aggravating factors and a guideline for improved management of acute decompensated heart failure. This paper highlights the importance of thorough assessment, individualized treatment plans beyond clinical congestion with underutilized therapies, inclusion of noncardiac comorbidities, and continuing management following hospitalization. We aim to provide guidance to improve overall cardiac function and, therefore, minimize rehospitalization rates among heart failure patients.
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